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Biological Assay of Lots of Histoplasmin and the 
Selection of a New Working Lot 


By Lawrence W. Suaw, A. M., Arpen Howe tt, Jr., Pu. D., 
and Epwarp S. Weiss, M. S.* 


Introduction 


Since 1945, an ever-widening interest in the use of histoplasmin 
has resulted in the publication of many reports on its epidemiological, 
laboratory and clinical applications, and many other studies are in 
progress. The most extensive investigations have employed products 
from the following three sources: (1) Emmons at the National 
Institutes of Health—product H-3; (2) Christie and Petersen—the 
“Vanderbilt” product; (3) Howell of the Division of Tuberculosis— 
lots H-15 and H-40. In addition, the product distributed by Eli 
Lilly Company is currently in use and may well have extensive 
use in the future. Other histoplasmins have, of course, been made 
and used on a limited scale. 

Although histoplasmin has been in use for more than 5 years, no 
standard or reference product exists with which new histoplasmins or 
the various products previously used can be compared. Valid inter- 
pretation of past work and assurance of reasonable comparability 
and continuity in future work would seem to require adequate com- 
parisons of major lots already used. In addition, they should be 
compared with lots intended for use in the future. It is unfortunate 
that relatively little attention has been paid to this important aspect 
of work with histoplasmin. However, some contributions have been 
made by Smith (37), who compared H-3 and the Vanderbilt histo- 
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plasmin, and by workers at the University of Chicago (58) who 
compared the Vanderbilt product with H-15. 

The present paper provides some information on the comparability 
of some of the histoplasmins already extensively used. The principal 
purpose, however. is to present the assay of a new large batch of 
histoplasmin which the Division of Tuberculosis proposes to use in the 
immediate future for its own studies and those of its collaborators. 
It seems appropriate at this point to review briefly the work of the 
Division of Tuberculosis with regard to histoplasmin products used. 

At the beginning of the work in 1945, a small amount of H-3 was 
provided by Dr. Emmons of the National Institutes of Health. Since 
a supply of this product was not available for very large-scale studies, 
several relatively small lots of histoplasmin were prepared by one of 


the authors (Howell) and later pooled to form a product designated as | 


H-15. It was expected, when the use of H—15 was adopted in 1946, 
that enough had been prepared to last a number of years. By 1948, 
however, the supply had been so depleted that a new product was 
needed. Accordingly, another relatively small pooled lot, designated 
H-—40, was prepared for interim use until a more adequate supply 
could be provided. After testing several proposed lots, a new product, 
designated H-42, has been prepared. It is expected that the amount 
now available will be sufficient for the next few years. 

The introduction of a new lot of a biological product such as histo- 
plasmin immediately raises the question of how it should be assayed. 
It was finally decided, on the basis of its principal use, to assay the 
new product by study of cutaneous reactions in human beings, and to 
attempt to find that dilution of the new product which would be of 
equal potency to the previously used 1:1000 dilution of H-15. A 
field program, planned for other purposes, provided an especially 
favorable opportunity to carry out this procedure in large groups of 
persons. 


Experimental Procedure 


For the sake of brevity and clarity in the following presentation, the 
1:1000 dilution of H—15 is called ‘‘the standard.” 

The potency of each of several new lots of histoplasmin was assessed 
by testing three dilutions against the standard 1:1000 dilution of H-15. 
The dilutions used were chosen on the basis of preliminary trials with 








SEE eN 


the expectation that the weakest dilution would be less potent and the — 


strongest dilution more potent than the standard. Each dilution was 
compared with the standard by administering the test antigen in one 
arm, and at the same time, the standard in the other arm of each of a 
large number of persons. 


May 5, 1950 











vho 


lity 
ipal 
1 of 
the 
ors. 
the 
sed. 
was 
ince 
lies, 





e of | 
das J 


946, 
948, 
was 
ated 
ply 
uct, 
yunt 


isto- & 


yed. 
the 
d to 
ve of 

A 
ially 
s of 


, the 


ssed 
(15. 
with 


1 the f 


was 
1 one 
of a 


1950 


pT A RL Ne See oe 


A measure of the relative potency of each dilution of the test lot 
was established by utilizing the following two percentages: 


1. The percentage of persons who developed smaller reactions to 
the particular dilution than to the standard; 
2. The percentage of persons who developed greater reactions to 
the particular dilution than to the standard. 


If the second percentage is greater than the first, the dilution is 
considered stronger than the standard; if the opposite occurs, the test 
dilution is considered weaker. The algebraic difference between these 
two percentages constitutes a sensitive index of potency and is called 
the critical difference. 

If two successive dilutions of the same lot are associated with a 
reversal of the sign of the critical difference; i. e., from negative to 
positive, such dilutions bracket the desired matching dilution. This 
matching dilution is defined as that dilution which would yield a 
critical difference of zero; i. e., it would give reactions stronger than 
the standard as frequently as it would give reactions weaker than the 
standard. It is estimated graphically or by computation from the 
critical difference obtained at each of the three dilutions of the test 
product. 

Two criteria were used for grading the lots under consideration. 
The first was one of an a priori biological judgment, namely, that lots 
requiring lower concentrations (fewer parts per thousand) to match 
the standard were preferable. The second criterion involved the 


/ examination of the frequency with which a matching dilution gave 


reactions of essentially the same size as the reactions to the standard. 
It was felt that lots having large values for this frequency represented 
good matches to the standard. Further, it was believed that a lot 
could be considered unacceptable if at the matching dilution the 
frequency of agreement with the standard was exceptionally low. 
Some notion of an appropriate minimum was obtained by performing 
trials of the standard against itself. 


Test Procedure 


The skin tests were performed in the routine manner of Mantoux 
tuberculin tests. A dose of 0.1 ml. was introduced into the volar 


_ surface of the forearm approximately 4 inches from the elbow. The 
» tests were read at 72 hours, and the largest transverse diameter of 
| the induration, or of the erythema in the absence of induration, was 


recorded in millimeters. 

To avoid any bias which would occur if one arm gave stronger 
reactions than the other, the standard was alternated from right to 
left arm in succeeding individuals. The person reading the tests did 
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not know in which arm the standard had been given. There was the 
further advantage that the comparison would not be biased by light- 
ing conditions or other factors which might affect the readings of one 
arm as compared with the other. Furthermore, the duplicate testing 
referred to above, in which the standard material was injected in both 
arms, was interspersed throughout the testing of most of the new lots. 
Thus the reader did not know which persons had had such identical 
tests. 

Simultaneously with the testing operations, the field staff assessed 
the clinical accuracy of the work with respect to cooperation of pa- 
tients and adequacy of technical detail. If any tests were considered 
unsatisfactory, due record was made of this fact, and the results of 
such tests have been excluded. Less than 5 percent of nearly 13,000 
paired tests were excluded from the analysis. 

The comparative tests were performed in the course of tuberculin 
and histoplasmin surveys conducted in institutions operated by the 
Department of Welfare of the State of Ohio. For each institution the 
prevalence of sensitivity to H-15 is indicated in table 1 which also 
shows the lots tested at each place. 


Table 1. Histoplasmin sensitivity! and lots tested against H-15 at each stitution 





























7 oe Number Percent Lots tested against 
Name of institution tested reactors 2 H-15 
EE a ES 1, 217 52.2 | H-38, H-15. 
Columbus State Hospital-...................-....----.- 1, 269 62.1 | H-36, H-39, H-15. 
Orient State School___............-- sina wieieactaabiais ae 1, 917 66.0 | H-37, H-4Q, H-15. 
ee  . .. cnceuaacencssuucsasees 1, 823 70.0 | H-41, H-42, H-15. 
an cr cenerensbannonssnanion 990 61.9 | H-41, H-42, H-15. 
on cnantoncevacnouscenesine 1, 604 31.4 | H-43, H-44. 
OEE OS eee 937 72.0 | H-38, H-41, H-42. 
Delaware Girls’ Industrial School___.._...........-.---- 224 50.9 | Lilly (B-8287). 
Marysville State Reformatory - -..--.......-.-.--------- 310 50.0 | H-42. 
Mansfield State Reformatory.._...............-..--.---- 1, 427 53.5 | Lilly, H-42, H-15. 
Lancaster Boys’ Industrial School__-__....--.-...------- 601 43.8 | H-42. 
Re CE a a eT ee 12, 319 57.2 





1 To standard (1:1000 H-15). 
2 Reactor is person responding with 5 mm. or more of induration. 


Materials 


Each of the several lots of histoplasmin employed in this study was 
prepared by a method similar to that employed by Emmons et al. (42). 
The medium employed, incubation time, and strain of Histoplasma 
capsulatum for each lot are shown in table 2. 

Lot H-15 histoplasmin was prepared in July 1946 by pooling por- 
tions of lots H-2, H-4, H-5, H-6, and H-7; lot H-40 was prepared 
in January 1948 by pooling portions of lots H-9, H—11, and H-13. 






May 5, 1950 





















1950 





i 
A 


: 





lable 2. Media, incubation periods and strains of Histoplasma capsulatum used in the 
preparation of specified lots of histoplasmin 




















Lot a 
Ps ate . : ation ‘ 
— Date harvested Medium period Strain 
s (days) 
H-2 February 1946.__..| Long’s synthetic with 1 1201 | American type culture collection No. 
percent bactodextrose. 1155 8136. 
H-4 RS SE ns Gane c!aiesanilacieciiniatetinaala 201 | See De Monbreun, W. A. (51). 
H-5 et etas eae 159 | Portuondo, B. C.2 
-  ) BN F< ceca d Bs Bc Oe vntenenncincssas 128 | See Rhodes, P. H. et al. (52). 
ee eee 8 See { - ia} Peterson, J. C.? 
H-9 ee cack oa hes — _...--.---------| 1141 | See De Monbreun, W. A. (5/). 
H-11 | April 1946......--- a aa Sad 160 | American type culture collection No. 
8136. 
H-13 do CL a Ee es eee 140 | See Reid, J. D. et al. (54). 
H-36 | August 1947____-- SR! EO RE I 101 | See Rhodes, P. H. et al. (52). 
H-37 ESE PEERS ~ SEG 102 | Emmons, C. W.? 
2) ae Ra SS EES aa 103 | Peterson, J. C2 
7k Set eee ee a te ee oe 105 | See De Monbreun, W. A. (4/). 





! In part. 
? Personal communication. 
Synthetic medium employed by Emmons, C. W. et al. (42). 


Results 


Tests With Materials of Known Potency 


Before the results obtained with the various lots tested are con- 
sidered, the method of analysis will be illustrated by the consideration 


of results of tests of serial dilutions of the standard itself. It will be 
- shown that the analytical procedure is quite successful in detecting 


twofold differences in dilution. 

Tests were made with 0.5, 2 and 4 parts per 1,000 of H—-15 against 
the 1:1000 dilution of the same material. Each trial dilution was 
tested on a separate group of persons. The detailed results for each 
comparison are presented in correlation tables employing certain 
arbitrary class intervals (table 3). The number in each cell repre- 
sents the number of persons with a reaction to the standard dilution 
of the degree specified at the top of its column, and a reaction to the 
test dilution of the degree specified at the left side of its row. 

Zach detailed correlation table can be reduced to the three desired 
summary figures: 

|. The sum of the figures above the diagonal represents the number 
of persons whose reactions to the test material were smaller than to the 
standard. 

2. The sum of the figures below the diagonal represents the number 
of persons whose reactions to the test material were greater than to the 
standard. 

3. The sum of the figures on the diagonal represents the number of 
persons whose reactions to the test material were essentially equal 
to their reactions to the standard. Persons who showed no reaction 
to either product are excluded from this sum, because they do not 
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Table 3. Correlation between degree of response’ to s — dilution of lot H-15 and 
to the standard 1:1000 dilution of the same product 



























































1:1000 H-15 1:1000 H-15 
A B CODE F @ dH Total ABCD E F @ Hd jTotal 
” A re: oe oe ae ene 36 A ae . 5 . . ‘ 67 
7a be - ; et iP 30 £ ay we ee th) Se 
= C 1 3 3 :— ae 10 wl Cc a: 2 2 3 aa 6 
D 8 1461. 29 a D +2 3 oa 2 
3 E 1 5 7418 4 49 3 E 4265 7 cet a 
S F ; 7; 78 2 &§ 16 — F 2 > a SB <s 53 
“| G 3 2 5 1] ll S| @ 215 9 2| 2B 
S H EE 3 H 5 4 3] 12 
Se =~ es 
Total | 33 - 9 24 39 34 13 2] 154 | Total | 71 3 6 7 24 53 18 5/| 187 
1:1000 H-15 
— — 1 A=No response. 
ABCODEF Q@G H/Total B=Erythema only, less than 10 mm. 
2S ta C=Either: erythema only, 10 mm. or more 
A 51 5 or: induration of 1-4 mm, 
8 B 2 apes ‘Teeter Tee: : D=Induration of 5-7 mm. 
oe ie S~ Se ar 1 E=Induration of 8-9 mm. 
~ D as § 21. 12 F =Induration of 10-11 mm. 
2 : : se 23 G=Induration of 12-14 mm 
si ! 1 ll ll 4 1} 2 weap enmecrranpanters ‘ 
2 G oe oe a2 63=«(3i1 H=Induration of 15 mm. or more, 
Hi a ; ;E @ £¢ & 16 
Se Se 7 es Ee Table entries represent number of persons. 
Total |61 4 3 2 47 27 8 3 | 179 











contribute information about the potency of the two products. Their 
inclusion would make the degree of agreement dependent on the level 
of sensitivity in the group used for the tests. 

For each of the three dilutions, these summary figures are presented 
in table 4. The numbers have been converted to percentages, and, 
for convenience in further discussion, the percentages which yield the 
critical difference will be called critical percentages. 


Table 4. Comparison of materials of known potency: tests of boy dilutions of H-15 
against the standard 1:1000 dilution of H 


























Persons 
Response 0.5:1000 H-15 | 2:1000 H-15 | 4:1000 H-15 
Number | Percent | Number er | Percent | Number | Percent 
heads Se ee cecil a = fee &s a 
| 
Total tested __._.-- aon 154 |-------- | 179 |... 
No response to either dilution ___- 4 eee of i... 51 
Some response to one or both dilutions _| 123 | 100. 0 120 | 100.0 | 128 100. 
Reaction to the test dilution was: | 
Smaller than to 1:1000 H-15___ | 57 | 46. 4 15 | 12.5 | 12 9.4 
Greater than to 1:1000 H-15___| 33 | 26.8 59 49. 2 | 96 75. ( 
Equal to 1:1000 H-15______- 33 26. 8 | 46 | 38.3 | 20 15. 
Critical difference (greater-smaller) _|_______- —19.6 |......- | 36.7 |---- 65. 
' | | 


! See table 3 for details. See appendix for details of tables 5-12. 
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In the group that received the 0.5:1000 dilution, 46.4 percent gave 
weaker reactions to this dilution than to the standard, while 26.8 
percent gave stronger reactions. The negative critical difference, 
—19.6 percent, indicates that the 0.5:1000 dilution is weaker than the 
standard. With the 2:1000 dilution the relationship to the standard is 
completely inverted; the critical percentages are 12.5 percent and 
49.2 percent, yielding a critical difference of 36.7 percent. With 
4:1000 the difference in potency is further emphasized by a critical 
difference of 65.6 percent. 

As previously stated, the values of the critical differences not only 
reveal the relative potencies of each particular dilution, but they may 
be used to provide estimates of the best dilution for matching the 
standard. Such an estimate can be made graphically as in figure 1. 
Here the critical differences for each dilution have been plotted against 
the logarithms of the dilutions. 
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Figure 1. Assay of lot H-15 against itself. The indicated dilutions were tested 
against the standard 1:1000 preparation. 


The relationship between the logarithm of the dilution and the 
critical difference seems to be linear over the range of dilutions em- 
ployed in this set of comparisons. In fact, a straight line fits the 
points exceptionally well. The intersection of this line with the 
horizontal zero line provides the experimental estimate of the matching 
dilution, namely 0.8:1000. The deviation of this estimate from the 
known true matching dilution of 1:1000 is a function of both the sta- 
tistical reliability of the critical percentages and the basic accuracy 
of the preparation of the dilutions. Although both of the weaker 
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trial dilutions were prepared serially from the strongest (4:1000), the 
three bottles of standard dilution (1:1000) were individually pre- 
pared independently of the trial dilutions. These standard dilutions 
were prepared in the usual manner by adding 0.1 ml. of stock material 
to 100 cc. of buffer. It can be seen that a small error of 0.01 ml. 
would mean that the standard material was 0.9:1000 rather than the 
1:1000 intended. 

These remarks on the accuracy of the comparisons are made to 
indicate that, although twofold differences in dilutions can be readily 


detected, it is not claimed that the assay will estimate a matching 


dilution closer than within 25 percent of the true value. 


Table 5. Comparison of three dilutions —— of four lots of histoplasmin 
-15 
















































































with 1:1000 
Persons 
Response 
Number | Percent | Number} Percent | Number | Percent 
1:1000 H-36 | 3:1000 H-36 | 10:1000 H-36 
a a ae Se em 4 | Ee  ( a | a 
No response to either product-_--_------- |) ee 45 |_. == : 
Some response to one or both products. -- 174 100.0 133 100.0 145 100.0 
Reaction to the test product was— 
Smaller than to 1:1000 H-15____- 15] 86.8 63 47.4 32 22.1 
Greater than to 1:1000 H-15_____- 12 6.9 26 19.5 68 46.9 
Equal to 1:1000 H-15_..........-- ll 6.3 44 33.1 45 31.0 
Critical difference (greater-smaller) --.-|_....-..-.- ed ee | EN 24.8 
1:1000 H—37 | 5:1000 H-37 | 20:1000 H-37 
Ee Ae eC | ae OT. coe af 
No response to either product__----- Se | ese | eae >= : 
Some response to one or both products. - - 217 100.0 109 100.0 147 100.0 
Reaction to the test product was— 
Smaller than to 1:1000 H-15____-- 208 95.9 83 76. 2 63 42. 
Greater than to 1:1000 H-15___-__- 5 2.3 7 6.4 32 21.8 
Equal to 1:1000 H-15__.-....._-- 4 1.8 19 17.4 52 35.4 
Critical difference (greater-smaller) - .._|____- 2 fl, yt ee —21.0 
1:1000 H-38 | 3:1000 H-38 | 10:1000 H-38 
EE SE | ae 425 |_..- 
No response to either product.__..._____- . —7b | ae 156 |... 
Some response to one or both products... 223 100.0 137 100.0 269 100.0 
Reaction to the test product was— 
Smaller than to 1:1000 H-15_____- 187 83.9 90 65. 7 106 39.4 
Greater than to 1:1000 H-15.___- 13 5.8 ll 8.0 48 17.8 
Equal to 1:1000 H-15__.________- 23 10.3 36 26.3 115 | 42.8 
Critical difference (greater-smaller) ___.|_...._.__- 5 5 oe See —21.6 
1:1000 H-39 | 5:1000 H-—39 | 20:1000 H-39 
Total tested... _- FEE SA a ee | a a 168 |__- . 
No response to either product__________-- | ae ° | | ae | aie 
Some response to one or both products. 91 100. 0 129 100. 0 140 100.0 
Reaction to the test product was— 
Smaller than to 1:1000 H-15____- 65 71.4 50 38.8 18 12.9 
Greater than to 1:1000 H-15_____. ll 12.1 27 20.9 85 60. ‘ 
Equal to 1:1000 H-15__...__..__.. 15 16.5 52 40.3 37 26.4 
Critical difference (greater-smaller) ..__|_.....-.-- | ee =~) |) 47.8 
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Assay of Each of Four Lots of Histoplasmin 

Four large histoplasmin lots, identified as H-36, H-37, H-38, and 
H-39, were available. Preliminary trials indicated that they were 
all weaker than H-15, with H-37 and H-39 appearing especially 
weak. This information guided the selection of the trial dilutions 
shown in the summary table of results from tests with each of the four 
lots (table 5). The detailed correlation tables for each dilution of 
each lot are provided in the appendix. The critical difference for each 
lot at each dilution is plotted on figure 2. First approximations to 
the matching dilution for each lot are obtained by connecting the two 
points closest to the zero axis. 
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DILUTION IN PARTS PER THOUSAND 


Figure 2. Assay of lots H-36, H-37, H-38, and H-39 against H-15. The indicated 
dilutions of each lot were tested against the standard 1:1000 dilution of H-15. 


It appeared appropriate to reject lot H-37 from further considera- 
tion because of the high concentration required to match the standard, 
approximately 35 parts per 1000. H-38 might also have been re- 
jected, but judgment was reserved pending further examination of 
the data and additional clinical testing. 

The data were reviewed to see whether there was any marked 
variation in the degree of agreement with the standard at the matching 
dilution of each lot. For this purpose the diagonal sum; i. e., the 
percentage of persons with the same reaction to the two products, was 
examined. It was possible, of course, to do this only for the dilutions 
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tested and not for the matching dilutions. It may reasonably be 
inferred, however, that the degree of agreement at the matching dilu- 
tion would not be less than at any other dilution. Therefore, crude 
estimates were made from the values observed with the dilutions 
closest to matching. There was no great variation in the degree of 
agreement among the four lots, which in each case was very satis- 
factory when compared with the best that might be expected on the 
basis of the degree to which H—15 agreed with itself. (Data on the 
self-matching characteristics of H—15 are presented in a later section.) 
By this criterion H-38 was one of the better lots. 

Subsequent tests of two additional dilutions of H—-38, 15 and 30 
parts per thousand, were performed. The results are shown in table 6 
and the two critical differences are also plotted on figure 2. A straight 
line fitted (not shown) to the three points near the zero axis yielded 
an estimate of 24 parts per thousand for the matching dilution. 


Table 6. Comparison of two additional dilutions of H-38 with 1:1000 H-15 



































| Persons 
Response 15:1000 H-38 | 30:1000 H-38 
| 

Number | Percent | Number | Percent 

| Re eee eae eee Sereebbens ee ee — 289 a 
No response to either product -_- ee |; 48 ‘ 
Some response to one or both products-_._..-.......-.------ 68 100.0 241 100.0 

Reaction to the test product was— 

Smaller than to 1:1000 H-15........_....-...---.--- 19| 28.0 53 22.0 
Greater than to 1:1000 H-15___...._..---- ELIE A 20 | 29.4 63 26.1 
Equal to 1:1000 H-15........................ ERIE 29 | 42.6 125 51.9 
Critical difference (greater-smaller).................-----.|---------- | ee | 4.1 





Assay of Four Pooled Lots 


Since no individual lot appeared to warrant selection it was decided 
to form a pooled lot. To determine whether the inclusion of H-38 
was advisable, pools including and excluding this lot were necessary. 
Although pooling in equal parts was the natural approach, it was 
apparent that pooling in proportion to the available supply of each 
lot would provide a larger volume of the final product. 

The requirements of including and excluding H-38 from the pool 
and of using equal and proportionate volumes of the constituents 
resulted in the preparation of four separate specimen pools for com- 
parative evaluation. Their designations and composition were: 


H-41 H-42 H-43 H-44 
H-36 1 2 1 2 
H-38 1 2 es oe 
H-39 1 1 1 1 
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1- tion of trial dilutions for the pooled lots in a narrow range. The 
le results of comparing each of the four pooled lots against 1:1000 H-15 
1s are shown in table 7 and figures 3, 4, and 5. (Detailed tables are in 
of the appendix.) 
S- The tests with both H-41 and H-42 yielded 8:1000 as the estimate 
1e for the matching dilution. The degrees of agreement with the stand- 
1€ . . . . *. . . 
) Table 7. Comparison of specified dilutions of each of four lots of histoplasmin with 
he 1:1000 H-15 
30 Persons 
' | | ! | = 
6 \Num-| Per- |Num-| Per- Nr Per- lNum- Per- 
ht Response ber | cent | ber | cent | ber | eent | ber | cent 
ed 4:1000 | 8:1000 | 8:1000 | 16:1000 
H-41 H-41 H-41 H-41 
ae eee 418 |... a9 |... 268 | 188 
No response to either product a  _ ae 115 |- 79 | | 42 
was Some response to one or both products - - 304 100.0 | 304 100.0 | 189 100. 0 146 100. 0 
Reaction to the test product was— 
Smaller than to 1:1000 H-15_.....| 152 50.0 102 33.6 72 38. 1 24 16. 4 
—_. Greater than to 1:1000 H-15_.__-. 55 18.1 | 102 33. 6 55 29.1 76 | 52.1 
Equal to 1:1000 H-15_-_.----_-- 7 31.9 100 32.8 62 32.8 46 3.5 
38 Critical difference (greater-smaller) - -- csoc Ske Tncncs 0 sad —9.0 | 35. 7 
nt > 
see 4:1000 8: 1000 8: 1000 16: 1000 
H-42 H-42 H-42 H-42 
00.0 Potal tested - pee | ORES | ee 450 |....... | So 
. No response to either product_ ss 131 |_- |, os | | ae 
22.0 Some response to one or both products. 297 100.0 185 100.0 | 334 100.0 | 201 100. 0 
26.1 Reaction to the test product was— 
51.9 Smaller than to 1:1000 H-15-...-| 1388} 465] 80| 43.2] 82] 246] 35 17.4 
a Greater than to 1:1000 H-15___- 40 13. 5 48 26. 0 7 23.0} 119 59.2 
4.1 Equal to 1:1000 H-15.......--...| 119| 40.0] 57| 308] 175| 524] 47 23. 4 
ms: Critical difference (greater-smaller)-._.|_____- | =€.0 1......] «3%, 31..... a) | 41.8 
| 
4:1000 8: 1000 
H-43 H-43 
led a eee 
-38 Ce ee eee REN > ===  ) aes 
No response to either product.. 140 |_-- = 
ry. Some response to one or both products. ‘ 84 100.0 | 205 | 100.0 
Reaction to the test product was— 
vas Smaller than to 1:1000 H-15__- - -- 53 63. 1 7 32.7 
Greater than 1:1000 H-15_..__.--- 12 14.3 62 30. 2 
ich Equal to 1:1000 H-15.....-------- 19/ 226] 76| 37.1 
Critical difference (greater-smaller)_....|......| —48.8 |_____- —2.5 
oo! 0S (lad a 
4:1000 6: 1000 8: 1000 
nts H-44 H-44 H-44 
y)m- — — Gace 
i i i SSS a SS 
No response to either product_-_...-.--.-- a | a 186 |...-.- . 
Some response to one or both products..._| 105 | 100.0 74 | 100.0; 109; 100.0 
Reaction to the test product was— 
Smaller than to 1:1000 H-15__.._- 56 53.3 23 31.1 17 15.6 
Greater than to 1:1000 H-15__-_-- 19 18.1 27 36. 5 44 40.4 
Equal to 1:1000 H-15.._..___-.._- 30 28.6 24 32. 4 48 44.0 
Critical difference (greater-smaller) _...|_._._- —35. 2 |_..-- _* ) eee 24.8 
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Figure 3. Assay of lot H-41 against H-15. The indicated dilutions were tested 
against the standard 1:1000 dilution of H—-15. 





ard at the matching dilution were 33 percent in both trials with H-41 
and 52 percent and 31 percent for the two trials with H-42. Thus 
the evidence somewhat favored H—42 which, in view of its larger size, 
would have been chosen unless the data had been clearly in favor of 
H-41. 

The tests with H-43, the pool of equal parts of H-36 and H-39 
also indicated a matching dilution of 8:1000 (a smaller figure was 
expected). The agreement with the standard at this dilution was 37 
percent. The matching dilution for H—44, the other lot not involving 
H-38, was 6:1000, and the degree of agreement was 32 percent. Thus 
there was no apparent superiority of H-43 or H-44 over H-42, and 
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Figure 5. Assay of lots H—43 and H-44 against H-15. The indicated dilutions of 
each lot were tested against the standard 1:1000 dilution of H-15. 


an 8:1000 dilution of H—42 was tentatively selected as the new work- 
ing lot of histoplasmin for the research activities of the Division of 
Tuberculosis. 

Since the estimated matching dilution of H—42, 8:1000, was close to 
the more easily prepared 1:100 dilution (10:1000), it was believed of 
interest to try out this dilution to see if it gave results differing in any 
great extent from the 8:1000 dilution. 

In the first trial, group 1 of table 8, an unexpected result occurred. 
The critical difference was significantly negative, —29.9 indicating 
that the dilution was weaker than the standard. Examination of 
records and procedures did not explain this result. There was, how- 
ever, an indication that something irregular had happened, since 
similar tests on 10:1000 H-41 performed at the same institution 
showed this dilution of H-41 to be weaker than the standard, a 


Table 8. Comparisons of 10:1000 dilution of H-42 with 1:1000 H-15 in 4 groups of 












































persons 
Persons 

—_ Group I | Group II Group III; Group IV 

Num-} Per- |Num-| Per- |Num-| Per- |Num-) Per- 

ber | cent ber | cent | ber | cent} ber | cent 

1 otal EE ea ea ee eS eee See  }  }) = {a 
No response to either product... -........._______- | oo > =  } a, et 
Some response to one or both products___..___..-.-| 214 |100.0 | 169 |100.0 | 189 [100.0 | 274 | 100.0 

Reaction to the test product was: 

Smaller than to 1:1000 H-15__.....-.._-___-___. 102 | 47.7 42 | 24.9 46 | 24.3 22 8.0 
Greater than to 1:100 H-15__..........._______- 38 | 17.8 57 | 33.7 61 | 32.3 | 174) 63.5 
a ES a a RS RS 5 74 | 34.5 70 | 41.4 82 | 43.4 78 | 2.5 
Critical difference (greater-smaller)...............--_|_____- —29.9 |__-__- | BO Lncend 55.5 
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result also contrary to expectation. It was concluded that some 
error had occurred and further tests with 10:1000 H-42 were 
warranted. 

These were conducted in the fall of 1949 at three different institu- 
tions. At the first two, the results were consistent with expectation. 
The critical differences were moderately positive, 8.8 percent and 8.0 
percent. At the third, the results were again inconsistent with past 
experience. The critical difference was 55.5 percent. Review of the 
detailed correlation table revealed that the differences between the 
reactions to the two products tended to be quite small. It is probably 
relevant that this was the only place where the standard procedure of 
alternating the placement of the standard product in the right and 
‘left arms was not followed. It was concluded that the large critical 
difference resulted from a small error in preparation of materials 
augmented by a reading bias. 

It appeared then that the 1:100 dilution of H-42 was a very close 
match to the former standard, 1:1000 H-15. It was decided, never- 
theless, to adopt 8:1000 H—42 as the new standard, and to provide the 
convenience of the 1:100 dilution procedure by preparing batches of 
H-42 so that a 1:100 dilution of such stock would yield the 8:1000 
dilution used in these studies. This is achieved by adding 25 percent 
buffer solution to the pooled material when it is prepared. 


Duplicate Tests With 1:1000 H-15 


As indicated previously, duplicate tests of the standard were made; 
i. e., 1:1000 H—15 was injected in both arms of a number of persons 
at several institutions. These tests provided an estimate of the degree 
to which a new product might be expected to match the standard, by 
showing how well the standard could match itself. Each of the com- 
parisons represents duplicate tests from the same bottle of diluted 
antigen. These duplicate tests also provided extensive information on 
the relative response of right and left arms. 

The results of three sets of duplicate tests, shown in table 9, indicate 
that the standard agreed with itself, within the limits of the class 
intervals used, in 42.9 percent, 33.2 percent, and 32.2 percent, respec- 
tively, of the reactions observed. As previously indicated these values 
are not higher than those obtained with the new products. 

The comparison of right arm with left arm indicated a very slight 
predominance of reactions in the left arm. The critical differences 
for left arm against right arm were 7.7 percent, 2.6 percent, and 7.0 
percent, respectively, in the three trials. Additional tests of this kind 
with H-41, H-42, and 0.0002 mg. PPD indicated that the opposite 
occurred frequently. Thus it appeared that responses in the two 
arms could be considered to be essentially the same in the long run. 

To ascertain whether different stock bottles of H—15 might have 
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Table 9. Comparison of the relative responses in the left and right arms in duplicate tests 
with 1:1000 H-15 












































Persons 
Response Group I | Group II | Group III 
| 
Number | Percent | Number | Percent | Number | Percent 
i a ee ae a 238 eames 331 |. 

No response in either arm__._.._..--.-_-- | eee 45 |. capes == 
Some response in either or both arms___- 182} 100.0 193 100.0 227 | 100.0 
Left smaller than right_...........--. 45 24.7 62 32.1 69 | 30.4 
Left greater than right_._.......-- i 59 32.4 67 34.7 85 | 37.4 
FP =e 78 | 42.9 64 33.2 | 73 | 32. 2 
Critical difference (greater-smaller) - ~__|_......-- | 2.6 jueun 7.0 





contributed to the erratic results observed in the trials with 10:1000 
H-42, a direct comparison of two bottles of stock was made. This 
comparison also provided an estimate for the broader variation that 
might be expected in the preparation of supposedly identical products, 
in that bottle differences and variation in the preparation of dilutions 
would have a chance to exhibit themselves. Table 10 indicates that 
there was no essential difference between the bottles, for the critical 
difference was only —2.2 percent. The degree of agreement between 
the stock bottles, 36.4 percent, was just as good as that obtained with 
duplicate tests from the same bottle of diluted antigen. 


Table 10. Comparison of the relative potency of two stock bottles v7 H-15, diluted 1:1000 




















Persons 
Response 

Number | Percent 
EE La HA eS eee Oe Tae ee ee LAT eT Oe Cl a 

No response to either preparation SE A ee ee Oe icab teal  _ ee 
Some response to one or both preparations._----.............--.---..------- 228 100. 0 

Reaction to the preparation a bottle No. 2 was— 

a  nmeneinlek aici ainsi neil 75 32.9 
Greater than to bottle No. i IRE ERE LLL IS ELE LL NC LOTTE RON 7 30.7 
I I I Winn ciniientd ceencnndendstindacdusrenngebuendbansan 83 | 36. 4 
Critical difference (greater-smaller).................-..--.---.-- ee | Meer, | —2.2 





Assay of Lot H-40 


Since considerable quantities of lot H-40 have been used pending 
the selection of H-42, it is appropriate to report the results of tests 
with this antigen. Preliminary trials indicated that H-40 differed 
less in potency from H-15 than did the other lots. Therefore trial 
dilutions closer to 1:1000 were selected. Although three dilutions 
were employed, most of the comparative tests with one of them 
2:1000, were declared unreliable by the field staff, and therefore the 
entire set has been excluded from consideration in this assay. The 
results of tests with the other two dilutions are shown in table 11 and 
figure 6. The observed critical differences lead to an estimate of 
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Table 11. Comparison of two dilutions of H—40 with 1:1000 H-15 

















Persons 
Response 1:1000 H-40 5:1000 H-—40 
Number Percent Number Percent 
0 Ee Se ee dashes >)  ) ee 
No response to either product... .............---- a == : |) 
Some response to one or both products. --------- 5 136 100.0 184 100. 0 
Reaction to the test product was— 
Smaller than to 1:1000 H-15-__-_--...-.---- 83 61.0 35 19.0 
Greater than to 1:1000 H-15_-___.--------- 17 12.5 80 43.5 
ES) See 36 26. 5 69 37.5 
Critical difference (greater-smaller) _....-........-|------------ EE Dccciciiitininwtisaie 24.5 

















3:1000 for the matching dilution. Before the refined technique 
employing critical differences to find the matching dilution was 
developed, tentative selection of a 2:1000 dilution was made. This 
dilution has been employed in a number of studies as well as the 
1:1000 dilution. 
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Figure 6. Assay of lot H-40 against H-15. The indicated dilutions were tested 
against the standard 1:1000 dilution of H—-15. 


In order to interpret the results of research programs in which 
H-—40 was used, it is desirable to know how much weaker the dilutions 
employed were than the standard in terms of frequency of reactors. 
Direct answer to such inquiry may be obtained for the 1:1000 dilu- 
tion by reference to the detailed results in the appendix. Unfortu- 
nately, no data can be presented for the 2:1000 dilution. From the 
appendix table for 1:1000 H-40 the following summary table may be 
constructed : 
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1:1000 H-15 





Nonreactors Reactors ' Total 
Nonreactors-_-_.....---- 72 9 81 
s 1 
1:1000 H-40.____. Pn re 1 124 125 
: Sage 73 133 206 


1 Persons with reactions of 5 mm. or more of induration. 


From this table it may be seen that nine of the reactors to H-15 
were nonreactors to H—40 while the opposite condition occurred only 
once. In terms of prevalence of sensitivity, 60.7 percent (125/206) 
were reactors to H-40, while H—15 elicited reactions in 64.6 percent 
(133/206). To summarize, 1:1000 H-40 produced 94 _ percent 
(125/133) as many reactors as did 1:1000 H-15 in the same group of 
206 persons. 

The comparisons are similar when a more liberal definition of a 
reactor is used, namely, a person with any induration, or erythema 
only of 10 or more mm. Specifically, 1:1000 H-40 was 96 percent 
efficient, detecting 128 reactors against 133 from 1:1000 H-15. On 
the other hand, it is interesting to observe that the difference in 
potency is more clearly manifested when the frequencies of large reac- 
tions are compared. For example, 1:1000 H-40 elicited only 9 
reactions of 12 mm. or more of induration, while 1:1000 H-15 
elicited 24. 

Potency of Lilly Histoplasmin 

As Smith has stated (37) there are now two major sources of histo- 
plasmin, the Division of Tuberculosis and the Eli Lilly Company. 
A comparison of the Lilly product with H-15 was included in the 
course of this investigation. 

Through the courtesy of Dr. C. G. Culbertson of the Lilly Labora- 
tories, we received a small quantity of Lilly lot B-8287. There are 
two sets of directions accompanying this material, one for preparing 
a 1:100 dilution and another for 1:1000, with no indication of the dilu- 
tion of choice. The results of testing both are shown in table 12, 


Table 12. Comparison of two dilutions of Lilly Lot B-8287 with 1:1000 H-15 




















Persons 
Response 1:1000 Lilly 1:100 Lilly 
Number Percent Number Percent 
EL a ee ee OT Ss eee | Se 
No response to either product... _..............--- _ |) ees | eet 
Some response to one or both products. _.........-- 118 100.0 369 100.0 
Reaction to the test product was— 
Smaller than to 1:1000 H-15__._..........-- 108 91.5 108 29.3 
Greater than to 1:1000 H-15_.............-- + 3.4 86 23.3 
Equal to 1:1000 H-15____.._.._- disleandeial anid 6 5.1 175 47.4 
Critical difference (greater-smaller)...............|.........--- TB incnannceede —6.0 
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with details in the appendix. The 1:1000 dilution of the Lilly material 
was much weaker than 1:1000 H-15, yielding a critical difference of 
—88.1 percent, whereas the 1:100 dilution of the Lilly product with 
a critical difference of —6.0 percent was just about equal to 1:1000 
H-15. 

Agreement on Selection of Reactors 


It is of interest to examine the extent of agreement of the matching 
dilution with the standard in number and identity of reactors. For 
illustration this agreement for H-42 and for the Lilly product is 
shown in the following extract from the detailed correlation tables. 


1:1000 H-15 
Nonreactors Reactora | 
fNonreactors- .....------ 208 21 
SESS FEES... nn -n ET  cndiatikdeeniwn 14 461 
. J Nonreactors- - -.-------- 340 5 
1; 100 Lilly B -8287 ceeccreeccoe | Reactors “ee ee 3 353 


1 Reactors: Persons with induration of 5 mm. or more. 


In the first group it may be seen that H—15 indicated 482 reactors 
(68.5 percent) while H-42 indicated 475 reactors (67.5 percent) in 
the same group of 704 persons. Thus the agreement on prevalence 
of reactors is excellent. Moreover, there was fairly good agreement 
between H-15 and H-42 on identity of reactors. The two products 
disagreed on 7 percent of the reactors to either product. Similar 
analysis of the tests with 1:1000 H—15 injected in both arms shows 
there was disagreement between the tests in 6 percent of the persons 
with a reaction in either arm. 

The agreement between the Lilly product and H-15 was even 
better. The two values for prevalence are 50.8 and 51.1 percent, 
respectively. The two products in the matching dilutions disagreed 
on the identity of only 2.2 percent of the reactors. 

Although agreement on reactor frequencies might be considered the 
ultimate objective for matched products, it should be noted that 
histoplasmin reactor frequencies are relatively insensitive to potency 
changes. 

Summary 


Early in 1948 the supply of histoplasmin (H-15) employed by the 
Division of Tuberculosis in most of its studies of histoplasmin sensi- 
tivity was nearly exhausted. This paper describes the procedures 
used in developing a large new lot of histoplasmin to replace H-15. 

Histoplasmin lots, like most biological preparations, are known 
to differ in potency. Since there was no standard reference product, 
it was decided to achieve continuity in the research programs by ad- 
justing the potency of the new material to match the old. This was 
done by determining what dilution of the new material would match 
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the previously used 1:1000 dilution of H—-15, arbitrarily called ‘the 
standard.” 

The estimation of the matching dilution followed the testing of 
three trial dilutions. Each trial dilution was compared to the stand- 
ard by human skin testing in which the standard was placed in one 
arm and the trial dilution in the other. A sensitive measure of the 
relative potency of each trial dilution, called the critical difference, 
consisted of the difference of two percentages: 

1. The percentage of persons whose reaction to the standard was 

larger; 

2. The percentage of persons whose reaction to the trial dilution 

was the larger. 

Critical differences for the three trial dilutions permitted estimation 
of a matching dilution associated with a zero critical difference, i. e., 
with equality of the two percentages. 

Four lots of histoplasmin were considered in the selection of the 
new product. Tests of each lot and certain combinations of the lots 
led to the final selection of a pooled lot involving three of them. The 
estimated matching dilution for this pooled lot (H—42) was 8:1000. 

Considerable use of a lot H-40 was made during the period of 
development of H-42. Comparison of this lot with H—15 indicates a 
matching dilution of approximately 3:1000. Estimates of the relative 
potency 1:1000 H—40 compared to the standard were made. 

Tests of a lot of histoplasmin now being distributed by Eli Lilly 
Company revealed that a 1:100 dilution of this material (lot B—8287) 
was approximately equivalent to 1:1000 H-15. 

Incidental to these assays, duplicate tests with the standard product 
were made to provide an estimate of the reproducibility of the histo- 
plasmin skin test. 

The analytical method employed (critical differences) appears to 
be fairly successful in achieving the objectives of the assay, namely, 
estimating the matching dilution for an unknown product. 

Comparisons of the method with other techniques of assay are 
beyond the scope of this report, but it is planned to undertake such 
a comparison in an independent study. 


ACKNOWLEDGMENT 


This research was accomplished under the guidance of Dr. Carroll E. Palmer, 
Chief of Field Studies Branch, Division of Tuberculosis. The preparation of 
materials, the injections, and the readings were performed by the field staff of 
the Immunization Evaluation Section, Division of Tuberculosis, under the com- 
petent direction of Dr. Harold S. Barrett, Chief, Field Unit of this Section. 

The opportunity for this research was created by the Departments of Health 
and Welfare of the State of Ohio. Particular thanks are due Dr. Arnold B. 
Kurlander, Chief of the Division of Tuberculosis, Department of Health, and 
Consultant in Internal Medicine, Department of Welfare of that State, and his 
staff for their cooperation and assistance in the execution of the field work and 
preliminary processing of the data. 


May 5, 1950 601 











BIBLIOGRAPHY 


Epidemiological Studies 


(1) 
(2) 
(3) 
(4) 


(5) 


(6) 


(18) 
(19) 
(20) 
(21) 
(22) 


(23) 


(24) 


(25) 


Christie, A., and Peterson, J. C.: Pulmonary calcification in negative reactors 
to tuberculin. Am. J. Pub. Health 35: 1131-1147 (1945). 

Palmer, C. E.: Nontuberculous pulmonary calcification and sensitivity to 
histoplasmin. Pub. Health Rep. 60: 513-520 (1945). 

Palmer, C. E.: Geographic differences in sensitivity to histoplasmin among 
student nurses. Pub. Health Rep. 61: 475-487 (1946). 

Alman, R. W., and Openaky, M.: The significance of histoplasmin sensitivity : 


pital, Washington, D. C., 2: 284-291 (1946). 

Zwerling, H. B., and Palmer, C. E.: Pulmonary calcifications: Roentgeno- 
graphic observations in relation to histoplasmin and tuberculin reactions. 
Radiology 47: 59-63 (1946). 

Furcolow, M. L., High, R. H., and Allen, M. F.: Some epidemiological as- 

cts of sensitivity to histoplasmin and tuberculin. Pub. Health Rep. 
61: 1132-1144 (1946). 

Christie, A., and Peterson, J. C.: Histoplasmin sensitivity. J. Pediat. 29: 
417-432 (1946). 

Christie, A., and Peterson, J. C.: Benign histoplasmosis and pulmonary 
calcification. Am. J. Dis. Child. 72: 460-464 (1946). 

Christie, A., and Peterson, J. C.: Pulmonary calcifications and sensitivity to 
histoplasmin, tuberculin and haplosporangin. J. A. M. A. 131: 658-660 
(1946). 

High, R. H.: Calcifications in the spleen. Occurrence in histoplasmin and 
tuberculin reactors. Pub. Health Rep. 61: 1782-1785 (1946). 

High, R. H., Zwerling, H. B., and Furcolow, M. L.: Disseminated pulmonary 
calcification. A report of 113 cases. Pub. Health Rep. 62: 20-29 (1947). 

Waring, J. I., and Gregg, D. B.: Pulmonary calcifications and sensitivity to 
to histoplasmin in Charleston, 8. C. Am. J. Dis. Child. 73: 139-142 
(1947). 

Olson, B. J., Bell, J. A., and Emmons, C. W.: Studies on histoplasmosis in a 
rural community. Am. J. Pub. Health, 37: 441-449 (1947). 

Sontag, L. W., and Allen, J. E.: Lung calcification and histoplasmin-tuber- 
culin skin sensitivity. J. Pediat. 30: 657-667 (1947). 

Ferebee, 8. H., and Furcolow, M. L: Histoplasmin sensitivity among siblings. 
Pub. Health Rep. 62: 834-847 (1947). 

Prior, J. A., and Allen, M. F.: Geographic distribution of histoplasmin and 
tuberculin reactors among Ohio State University freshmen and student 
nurses training in Columbus, Ohio hospitals. Pub. Health Rep. 62: 
1608-1615 (1947). 

Furcolow, M. L., Mantz, H. L., and Lewis, I.: The roentgenographie appear- 
ance of persistent pulmonary infiltrates associated with sensitivity to 
histoplasmin. Pub. Health Rep. 62: 1711-1717 (1947). 

Welch, 8. H., and Berrey, R.: Histoplasmin sensitivity. Results of studies 
of children in Alabama, Am. J. Dis. Child. 74: 607-609 (1947). 

McCracken, B. H.: Intra-pulmonary calcification and histoplasmin sensiti- 
vity. Thorax, (London) 3: 45—47 (1948). 

Peterson, J. C., and Christie, A.: Histoplasmosis and pulmonary calcifications. 
Am. Rev. Tuberc. 57: 361-366 (1948). 

Grassi, O.: Pulmonary calcifications and histoplasmosis. Medicina (Argen- 
tina) 4: 315-324 (1948). 

Hudson, E. H., Moore, F. R., and Phillips, E. A.: Comparative sensitivity 
to histoplasmin and tuberculin in Ohio University students. J. Lancet, 
68: 142-147 (1948). 

Krug, E. 8., and Glenn, H. R.: Comparative studies in tuberculosis and 
histoplasmosis among 2,000 students entering Pennsylvania State College, 
September 1947. J. Lancet 68: 206-208 (1948). 

Dickie, H. A., and Clark, E. A.: Histoplasmin and tuberculin sensitivity in 
relation to pulmonary calcification among University of Wisconsin 
students. Ann. Int. Med. 28: 1087-1093 (1948). 

Weyher, R. F.: Benign pulmonary histoplasmosis: Familial incidence. J. 
Michigan State M. Soc. 47: 737-740 (1948). 


(26) Seastrunk, J. C., and Cullum, W.: Histoplasmin sensitivity in Columbia, 


602 


S.C. Records M. Soc. (Richland Co.) 12: 8 (1948). 


May 5, 1950 





| 


A study of 441 individuals of pediatric age. Clin. Proc. Children’s Hos- | 


j 
; 














Epidemiological Studies—Continued 


(27) 


(28) 


(29) 


(30) 


(31) 


(32) 
(33) 


Furcolow, M. L., Emge, M. E., and Bunnell, I. L.: Depression of tuberculin 
and histoplasmin sensitivity associated with critical illness. Pub. Health 
Rep. 63: 1290-1298 (1948). 

Bunnell, I. L., and Furcolow, M. L.: Variations in histoplasmin sensitivity 
in certain cities in eastern Kansas. Pub. Health Rep. 63: 1298-1305 
(1948). 

Edwards, L. B., Lewis, I., and Palmer, C. E.: Studies of pulmonary findings 
and antigen sensitivity among student nurses. III. Pulmonary in- 
filtrates and mediastinal adenopathy observed among student nurses at 
the beginning of training. Pub. Health Rep. 63: 1569-1599 (1948). 

Guy, Roland, et al.: Histoplasmin sensitivity. I. Preliminary observa- 
tions in a group of school children in the Province of Quebec. Canad. J. 
Pub. Health 40: 68-71 (1949). 

Guy, Roland, et al.: Histoplasmin sensitivity. II. A brief study of the 
incidence of hypersensitivity to histoplasmin in an Indian tribe of Northern 
Quebec. Canad. J. Pub. Health 40: 306-309 (1949). 

Furcolow, M. L., and Ruhe, J. 8.: Histoplasmin sensitivity among cattle. 
Am. J. Pub. Health 39: 719-721 (1949). 

Stewart, C. B.: Histoplasmin sensitivity in the Maritime Provinces and 
Newfoundland. Canad. J. Pub. Health 40: 178-182 (1949). 

Lurie, H. I.: Benign histoplasmosis. A preliminary report on the results of 
histoplasmin skin tests on residents of the Union of South Africa. South 
African M. J. 23: 180-181 (1949). 

Armstrong, J. W.: Histoplasmosis: Study of Reactors to histoplasmin. 
Am. J. Pub. Health 39: 1136-1140 (1949). 

Beadenkopf, W. G., Loosli, C. G., Lack, H., Rice, F. A., and Slattery, 
R. V.: Tuberculin, coccidioidin, and histoplasmin sensitivity in relation 
to pulmonary calcifications. A survey among 6,000 students at the Uni- 
versity of Chicago. Pub. Health Rep. 64: 17—29 (1949). 

Smith, C. E., et al.: Histoplasmin sensitivity and coccidioidal infection. 
Am. J. Pub. Health 39: 722-736 (1949). 

Goddard, J. C., Edwards, L. B., and Palmer, C. E.: Studies of pulmonary 
findings and antigen sensitivity among student nurses. IV. Relation- 
ship of pulmonary calcification with sensitivity to tuberculin and to 
histoplasmin. Pub. Health Rep. 64: 820-844 (1949). 

Palmer, C. E., and Petersen, O. S.: Studies of pulmonary findings and 
antigen sensitivity among student nurses. V. Doubtful reactions to 
tuberculin and to hist»plasmin. Pub. Health Rep. 65: 1-32 (1950). 


Laboratory Studies 


(40) 


(41) 


Zarafonetis, C. J. D., and Lindberg, R. B.: Histoplasmosis of Darling. 
Observations on antigenic properties of causative agent: Preliminary 
reports. Univ. Hosp. Bull. (Ann Arbor) 7: 47—48 (1941). 

Scheff, G. J.: Biochemical and immunologic properties of Histoplasma 
capsulatum No. 650. Yale J. Biol. and Med. 18: 41—54 (1945). 

Emmons, C. W., Olson, B. J., and Eldridge, W. W.: Studies of the role of 
fungi in pulmonary disease; cross reactions of histoplasmin. Pub. Health 
Rep. 60: 1383-1394 (1945). 

Howell, A., Jr.: Studies of fungus antigens. I. Quantitative studies of 
cross-reactions between histoplasmin and blastomycin in guinea pigs. 
Pub. Health Rep. 62: 631-651 (1947). 

Tenenberg, D. J., and Howell, A. Jr.: A complement fixation test for 
histoplasmosis. I. Technic and preliminary results on animal sera. 
Pub. Health Rep. 63: 163-168 (1948). 

Furcolow, M. L., Bunnell, I. L., and Tenenberg, D. J.: A complement 
fixation test for histoplasmosis. II. Preliminary results with human 
sera. Pub. Health Rep. 63: 169-173 (1948). 

Cross, F. W., and Howell, A. Jr.: Studies on fungus antigens. II. Pre- 
liminary report on the isolation of an immunologically active polysac- 
charide from histoplasmin. Pub. Health Rep. 63: 179-183 (1948). 

Howell, A. Jr.: Studies of fungus antigens. III. Sensitization of normal 
animals with skin test antigens. Pub. Health Rep. 63: 595-601 (1948). 

Salvin, S. B., and Hottle, G. A.: Serologic studies on antigens from His- 
toplasma capsulatum Darling. J. Immunol. 60: 57-66 (1948). 


May 5, 1950 603 








Laboratory Studies—Continued 


(49) Saslaw, S., and Campbell, C. C.: A comparison between histoplasmin and 
blastomycin by the collodion agglutination technique. Pub. Health 
Rep. 64: 290-294 (1949). 

(50) Saslaw, S., and Campbell, C. C.: A collodion agglutination test for histo- 
plasmosis. Pub. Health Rep. 64: 424-429 (1949). 


Case Reports 


(41) De Monbreun, W. A.: The dog as a natural host for Histoplasma capsulatum. 
Am. J. Trop. Med. 19: 565-581 (1939). 

(52) Rhodes, P. H., Conant, N. F., and Glesne, L. R. B.: Histoplasmosis. Re- 
port of a case in an infant 3 months of age. J. Pediat. 18: 235-241 (1941). 

(53) Van Pernis, P. A., Benson, M. E., and Holinger, P. H.: Specific cutaneous 
reactions with histoplasmosis; preliminary report of another case. 
J. A. M. A. 117: 436-437 (1941). 

(54) Reid, J. D., Scherer, J. H., Herbut, P. A., and Irving, H.: Systemic histo- 
plasmosis diagnosed before death and produced experimentally in guinea 
pigs. J. Lab. and Clin. Med. 27: 419-434 (1942). 

(55) Van Pernis, P. A., Benson, M. E., and Holinger, P. H.: Laryngeal and 
systemic histoplasmosis (Darling). Ann. Int. Med. 18: 384-393 (1948). 

(56) Parsons, R. J., and Zarafonetis, C. J. D.: Histoplasmosis in man. Report 
of seven cases and a review of seventy-one cases. Arch. Int. Med. 75: 
1—23 (1945). 

(67) Bunnell, I. L., and Furcolow, M. L.: A report of 10 proved cases of his- 
toplasmosis. Pub. Health Rep. 63: 299-316 (1948). 


Other 


(68) Beadenkopf, W. G.: Personal communication. (To be published.) 


604 May 5, 1950 


: 


| 


| 











® .tann EE of 2 @anna ee ef 


srivari. iat!) 


J}.7o000 1440 


5 


0 








APPENDIX 


Correlation between the degree of response ' to the stated dilution of the test product and to 
the standard 1:1000 dilution of H—-15 
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‘ A=No response. E=Induration of 8-9 mm. 
B=Erythema only, less than 10 mm. F=Induration of 10-11 mm. 
C=Either: erythema only, 10 mm. or more G=Induration of 12-14 mm. 
or: induration of 14 mm. H =Induration of 15 mm. or more 
D=Induration of 5-7 mm. 
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Correlation between the degree of response ' to the stated dilution of the test product and to rf 
the standard 1:1000 dilution of H-15—Continued 
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C=Either: erythema only, 10 mm. or more G=Induration of 12-14 mm. 
or: induration of 14 mm. H=Induration of 15 mm. or more 
D=Induration of 5-7 mm. 
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Correlation between the degree of response ' to the stated dilution of the test product and to 





































































































































































































the sta 1:1000 dilution of H-15—Continued 
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Correlation between the degree of response ' to the stated dilution of the test product and to 
the standard 1:1000 dilution of H-15—Continued 
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the standard 1:1000 dilution of H-15—Continued 
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INCIDENCE OF DISEASE 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 
REPORTS FROM STATES FOR WEEK ENDED APRIL 15, 1950 


Influenza 


For the current week in the Nation, reported cases of influenza 
dropped sharply when compared with the preceding week, from 15,222 
to 10,268. For the corresponding week last year 2,606 cases were 
reported. The cumulative total for the first 15 weeks of 1950 is 
217,468 which may be compared with the corresponding total of 
61,035 for the same period in 1949 and 266,137 for 1947, the highest 
on record during the past 5 years. The corresponding 5-year (1945- 
49) median is 126,054. Iowa reported 165 cases as compared with 
1 last week. 

Corrected figures from Kentucky give 224 cases of influenza for the 
current week and 331 for the preceding week. 


Other Notifiable Diseases 


Whooping cough increased from 2,373 cases reported last week to 
2,467 for the current week which is above the 5-year (1945-49) 
median of 2,149. The cumulative total is 38,685 which is higher than 
the median of 32,906. The corresponding figure for 1949 was 14,971. 

Infectious encephalitis increased from 8 cases last week to 24 for 
the current week. The 5-year median is 7 cases. The cumulative 
total for 15 weeks of 1950 is 199 which may be compared with the 
5-year median of 116. 

Diphtheria, measles, meningococcal meningitis, scarlet fever, 
typhoid fever, and Rocky Mountain spotted fever are all below their 
5-year medians. 

One case of anthrax was reported in Massachusetts; 62 cases of 
acute poliomyelitis were reported, 16 in California; and 16 cases of 
tularemia were reported for the current week. No smallpox was 
reported in the United States. 

A typhoid epidemic among children aged 6 to 11 years in Spenard, 
a suburb of Anchorage, Alaska, was reported with 12 cases confirmed. 
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PLAGUE INFECTION IN THE STATE OF WASHINGTON 


Under date of April 14, 1950, plague infection was reported proved 
in the following: A specimen of 378 fleas, 228 Megabothris clantoni 
johnsoni, 83 Thrassis bacchi johnsoni, 41 Catallagia decipiens, 25 
Monopsylla Wagneri sp,. and 1 Atyphloceras sp., taken from "21 sage- 
brush voles, Lagurus curtatus, trapped March 29, 1950, 7 miles north 
of Farmer in Douglas County; and specimens of 420 and 520 fleas 
taken from 28 sagebrush voles, Lagurus curtatus, and 81 white-footed 
mice, Peromyscus maniculatus, respectively. The latter sagebrush 
voles and the white-footed mice were trapped April 7, 1950, 5 miles 
south of Wilber in Lincoln County. 


TERRITORIES AND POSSESSIONS 
Panama Canal Zone 


Notifiable diseases—February 1950.—Certain notifiable diseases were 
reported in the Panama Canal Zone and terminal cities as follows: 




































































Outside the 
Panama City Colon Canal Zone zone and ter- Total 
Disease minal cities 
Cases |Deaths} Cases |Deaths| Cases |Deaths| Cases |Deaths| Cases | Deaths 
Chickenpor. -........--. 3 eee a  , ae 4|. aa 
SRE EAS Ae a DO OE Astuebbsasteia 3 |. B 3 1 
Dysentery: 
Amebic- -.__--- = Se a [eo Se eee Getiataiela $3 J 7 |. 
Bacillary.....-.-_- ca: ae Pepe <a 3 |. 4 |. d 8 |- 
Food poisoning, bacter- 

A A Sa ae ee: SE eS 1 38 
German measles-___-.-...|------- a z aes Ee ¢ RES ee 1 |. 
a: infectious. .--.|....--- steer © = oe 5 E. d ae 
Malaria ax | Sa Fee Aa Be. 4 |. cal 66 |. J 71 
eR RRS Bi. tie as Suan | ae 3 134 
Mumps...-- Ste: |) eee eee ee 59 |. mH mF nee 60 |- a 
Ee Ee | 2 21 2 —— eee 21 12 
Tuberculosis_-_---- i Se | RT: 3 1 |S RSE Sere: 1 17 
| ee aes eee eS Ses Res eee 6 eS | SRS 
Whooping cough----__-- | eee 1 1 |) rs | 47 1 

1 2 recurrent cases. 

Note.—Cases are listed by place of residence except when place of infection is known. 

DEATHS DURING WEEK ENDED APRIL 15, 1950 
Correspond 
Week ended 
ing week, 
Apr. 15, 1950 1949 
Tata for 94 large cities of the United States: 
OES EE ELL LTT LET ‘uleimica naan ae ears 9, 718 9, 232 
aL ss arececnvababadeseeunennl aS ae 
Total deaths, first 15 weeks of year. -.............-.----------------- 148, 764 147, 369 
Nee i cuvdddecsan ceeds siwednnedwond 612 608 
nm aed gpa ape ng ee SSE ES: {eae 
Deaths under 1 year of age, first 15 weeks of year_- SE Dee eS 9, 458 9, 915 
Data from indust insurance companies: 
0 OS eee eee Aes, Re AE Per es eee 69, 822, 892 70, 481, 914 
RS SES LEAL A: aa REE: 14, 906 10, 943 
Death claims per 1,000 policies in force, annual rate_.......-....----- 11.1 8.1 
Death claims per 1,000 policies, first 15 weeks of year, annual rate--- 9.9 9.7 
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FOREIGN REPORTS 


EGYPT 


Cerebrospinal meningitis—The high incidence of cerebrospinal 
meningitis continued to be reported in Cairo, Egypt, during the month 
of March 1950. Two hundred eighty-one cases were recorded in that 
city for the period March 4-25, with 33 deaths. In Alexandria 61 
cases of the disease were reported during the period March 5-18. 


FINLAND 


Notifiable diseases—February 1950.—Cases of certain notifiable 
diseases were reported in Finland as follows: 





Cases 





Diphtheria. Scarlet fever. 
Dysentery. Typhoid fever 
Meningitis, meningococcal Venereal diseases: 
Paratyphoid fever Gonorrhea 
Poliomyelitis 

















JAPAN 


Notifiable diseases—4 weeks ended February 25, 1950, and accumulated 
totals for the year to date.—Certain notifiable diseases were reported 
in Japan as follows: 





Total reported for the 
year to date 4 





Deaths 





Diarrhea, infectious. 
. ass 
Dysentery, unspecified 
SRE 


Poliomyelitis. __ __- es 

Puerperal infection. ____- 

ER A RS Re aaa ee 
ne 


Typhoid fever 

Typhus fever 

Venereal diseases: 
Gonorrhea 














NotE.—The above figures include delayed and corrected reports. 
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MADAGASCAR 


Notifiable diseases—February 1950.—Notifiable diseases were re- 
ported in Madagascar and Comoro Islands as follows: 


























| Aliens Natives 
Disease 
| Cases | Deaths Cases Deaths 
ee , - aoe | enieiteiaiieeal cea diatidallal SSS 
Bilharziasis Se poS =’ WESSELS SS Aa 48 1 
Diphtheria_- 5a _ | NR Saepaee 7 
Dysentery: } 
Amebic-. . — , | i] 1 395 s 
Bacillary..----- , ‘ 2 A ans, Se 270 18 
Erysipelas---- ee. ; ; ee See ee Co ere 24 |. eon 
Influenza... -- : EES  ) 3, 462 72 
Leprosy sits titi in nang itncelnn ap aiicidestinetttendions ieee enieencapicimeidmasicaianiaieaiains 50 |- panna 
Malaria- -_--- RENE SI ES Re eee 327 3 43, 589 282 
SE ne 0 EEE = iat 
ns 25 a cs niente din enacowatu Ga becseianidaigelns saan alain 6 3 
SS ictdhaescemenetisbaainas ia | Sees |) ee 
Paratyphoild fever_._....--- SS SS eee | See Sees Be 
les einai eat geet : a eee nt) 6 
Pneumonia: 
Broncho-.-..-.--- . en 273 69 
Pneumococcic..__---- | Se: ee 328 65 
Poliomyelitis_- ---- ; ee , SS ee Ss Soceetsaaiebiankid | ea ee 
Puerperal infection. : aE RIE SRE aaa alae | eae : 
Scarlet fever__.....- ‘ ; | _ \: See } | Se 
Trachoma..-_-_-__- ‘ere ‘Boe heaSe | 
Tuberculosis, pulmonary - a 10 3 123 16 
Typhoid fever_-.......-- a 4 ee 22 4 
Whooping cough- - ------- -|------------ |------------ 264 14 
' | 


REPORTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK 


Note.—The following reports include only items of unusual incidence or of special interest and the 
occurrence of these diseases, except yellow fever, in localities which had not recently reported cases. 


All reports of yellow fever are published currently. 
A table showing the accumulated figures for these diseases for the year to date is published in the 


PuBLIC HEALTH REPORTS for the last Friday in each month. 


Cholera 


India.—During the week ended April 1, 1950, 365 cases of cholera 
(with 136 deaths) were reported in Calcutta, and 346 cases were 
reported in that city for the week ended April 8. 

Pakistan.—During the week ended April 1, 1950, three fatal cases 
of cholera were reported in Chittagong, and seven cases for the week 
ended April 8. In Dacca eight cases with six deaths were reported 
for the week ended March 25. 


Plague 


Burma.—Two fatal cases of plague were reported in the seaport of 
Henzada during the week ended March 11, 1950. During the week 
ended April 8, one case was reported in Rangoon. 

India.—During the week ended April 8, 1950, plague was reported 
in certain cities in India as follows: Allahabad four cases (imported), 
Cawnpore two cases, Bombay one case. 
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Peru.—During the period February 1—28, 1950, three cases of plague 
were reported in Huancabamba Province, Piura Department. 

Rhodesia (Northern).—During the week ended March 25, 1950, 
two fatal cases of plague were reported in Northern Rhodesia. 

Venezuela.—During the period April 5-11, 1950, five cases of plague 
(one fatal) were reported in Tacata, Miranda State. 


Smallpox 


Bahrein Islands.—During the week ended April 1, 1950, 22 cases of 
smallpox were reported in Bahrein, Bahrein Islands. 

Burma.—During the week ended March 25, 1950, 233 cases of 
smallpox, with 119 deaths, were reported in Burma, including 87 cases, 
40 deaths, in Rangoon, and 33 cases, 17 deaths, in Bassein. One 
hundred seventy-two cases, with 98 deaths, were reported for the 
week ended April 1. 

China.—During the period March 11-20, 1950, 31 cases of small- 
pox with 16 deaths were reported in Swatow. For the week ended 
April 1, 13 cases were reported in Shanghai. 

India.—Smallpox has been reported in India as follows: Week 
ended April 1, 1950, Calcutta 242 cases, 205 deaths; Madras 174 
cases, 38 deaths; week ended April 8, 1950, Calcutta 218 cases, 
Madras 178 cases. 

Typhus Fever 


Japan.—During the week ended April 1, 1950, 10 cases of typhus 
fever were reported in Tokyo and 19 cases in Yokohama. 
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Notice 













A limited number of copies of ‘‘The Leading Causes of Death in 
the United States and States, 1947,” issued this month by the Divi- § ,,, 
sion of Tuberculosis, are available for free distribution. The 18-page J of 
pamphlet can be obtained upon request from the Publications Section, § ar 
Division of Tuberculosis, Public Health Service, Washington, D. C. 





For 


May 5, 1950 
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The printing of this publication has been approved by the Director of the 
Bureau of the Budget (August 10, 1949). 

The Pusiic Heatran Reports, first published in 1878 under authority of an 
act of Congress of April 29 of that year, is issued weekly by the Public Health 
Service through the Division of Public Health Methods, pursuant to the follow- 
ing authority of law: United States Code, title 42, sections 241, 245, 247; title 44, 
section 220. 

lt contains (1) current information regarding the incidence and geographic 
distribution of communicable diseases in the United States, insofar as data are 
obtainable, and of cholera, plague, smallpox, typhus fever, yellow fever, and other 
important communicable diseases throughout the world; (2) articles relating to 
the cause, prevention, and control of disease; (3) other pertinent information 
regarding sanitation and the conservation of the public health. 

The Pusiic Hears Reports is published primarily for distribution, in accord- 
ance with the law, to health officers, members of boards or departments of health, 
and other persons directly or indirectly engaged in public health work. Articles 
of special interest are issued as reprints or as supplements, in which forms they 
are made available for more economical and general distribution. 

Requests for and communications regarding the Pustic Heat Reports, 
reprints, or supplements should be addressed to the Surgeon General, Public 
Health Service. Washington 25, D. C. Subscribers should remit direct to the 
Superintendent of Documents, Washington 25, D. C. 

Librarians and others should preserve their copies for binding, as the Public 
Health Service is unable to supply the general demand for bound copies. Indexes 
will be supplied upon request. 
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